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Motor Brush Wear Measured with Strain Gages 
.
A strain gage transducer has been applied to mon-
itor brush wear in sealed electric motors which use a 
leaf-type brush support spring. Formerly it was 
necessary to disassemble the motors and measure 
the brushes mechanically. 
In this application, two strain gages are installed, 
one on each side of the spring. The gages are con-
nected to form two adjacent arms of a balanced 
bridge circuit. Two temperature-compensated preci-
sion resistors mounted on the motor case form the 
other two arms. When the bridge is supplied with 
low-voltage dc and connected to a suitable readout 
device, such as a microvoltmeter or oscilloscope, 
measurement of the amount of brush material re-
maining, the rate of brush wear, the armature runout 
and the brush signature is possible. 
The following steps are taken to prevent the calibra-
tion of the gages from changing during operation. 
The gages are bonded to the spring with high-tem-
perature cement, which is then cured for 24 hours at 
250°F and 20 psig. Following the cure, the tempera-
ture is cycled between room temperature and a level
25% above that encountered by the brush during 
normal operation to eliminate cement creep, the most 
common source of calibration shift. Cycling is con-
tinued until the installation shows no change in out-
put over the entire temperature range. The output 
voltage is then calibrated with respect to brush dis-
placement, and the unit is ready for use. 
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